[Abstract] Respiratory syncytial virus (RSV) belongs to the paramyxovirus family that includes many clinically relevant viruses, such as the human metapneumovirus and measles. RSV infection can cause severe disease in infants, the elderly, and some immunocompromised adults.
7. Resuspend the cell pellet with the leftover 200 μl supernatant and quick-freeze the mixture in dry ice/ethanol, followed by quick thaw in a 37 °C water bath. Repeat this quick freeze/thaw step at least 3 times and vortex after every time.
8. Pool all the freeze-thawed cell debris with the saved supernatant, vortex to mix well, aliquot (500 μl/tube), and quick-freeze the virus in dry ice/ethanol. This is Passage 1 virus (P1).
Amplify this P1 virus a second time (P2).
10. For P2 amplification, seed 3 x 10 6 HEp2 cells in one T-75 flask and infect with 200 μl P1 virus diluted in 1 ml infection medium, following the same procedure as P1. After 2 h of incubation in a tissue culture incubator add 9 ml of infection medium to each flask.
11. Harvest the virus 5 days after infection as described for P1. Aliquot (100 μl/vial) and quick-freeze the virus.
12. Titrate the P2 (containing both supernatants and debris) before proceeding with the RSV-HD preparation (for titration method please see TCID50 section below).
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Note: Cell death should be noticed 4-5 days post infection (Figure 1). If earlier cell death is noticed, reduce the amount of P1 virus. If no cell death is noticed post 5 days infection,
passage P2 another time following steps A10-12. amplification with an inoculum of 1 ml/flask. Additional 9 ml of infection medium should be added after 2 h of incubation. Calculate the viral titers using the TCID50 assay (see TCID50 section).
14. Harvest viruses 2 days post-infection or when more than half of the cells are dead. Quick freeze/thaw the cell pellet at least 3 times as described in steps A6-7.
15. Collect the supernatants and discard the cell debris. Aliquot (500 μl/vial) and quick-freeze the viruses. 19. Return 2-3 ml of the supernatant to each pellet, and put the rest of the supernatants on ice. Suspend the pellet, vortex, and quick freeze/thaw the mixtures at least 3-4 times as in steps A6-7.
20. Centrifuge for 5 min at 280 x g in a table-top centrifuge, the goal is to eliminate debris.
Take the supernatants and combine them with the rest of the supernatants.
Caution: Discard the debris at this step.
21. Ultra-centrifuge the supernatants for 2.5 h at 59,000 x g at 4 °C using an SW 32 Ti Rotor and Ultra-Clear™ 25 x 89 mm centrifuge tube to concentrate the RSV-HD working stock.
22. Lightly wash with 1 ml of HBSS twice without disturbing the pellet.
23. Suspend the pellet in a total 200 μl of infection medium / T225 flask.
24. Aliquot (200 μl /vial) and quick-freeze the viruses in dry ice/ethanol for storage.
25. In order to obtain enough defective viral particles, we usually infect 48 T225-flasks, totaling 9 ml of ultra-centrifuged RSV-HD (less virus may be sufficient but the yield decreases).
C. Purification of RSV defective viral particles

Note: This step aims to isolate the defective viral particles containing DVGs from the infectious viral particles with full-length genome. Since defective viral particles are much smaller and less dense compared to standard viral particles, the lighter (in our case is the top) fraction contains the most DVGs.
26. Make 100 ml of PNE buffer fresh in the biosafety hood, shake and mix well.
27. Prepare 20% and 60% sucrose solutions using PNE buffer, shake and mix well. 49. Prepare the BSA standard (provided in the kit) using serial dilutions as shown in Table1.
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For this purpose, permissive cells are incubated with each purified fraction and DVGs are identified using a specific RT-PCR assay (DVG-RT-PCR). For detailed illustration of the DVG
RT-PCR assay please refer to Sun et al. (2015) , Figure S1 . 
